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J¿SttåRr 8rb, 1945.

r0 rgB .toIßE Bo.G,D,
lrrm, couxry RIYER I¡[FRo'¡rEMEN',t æUt{IS8fO}[,
rmc tsD pIE,cE CoU!¡rIH¡" TfrsHr$emx.

GEfiII,EMEffi:

ïor¡r eagincers have prep¡reil and hereby sutait for your

a¡rproval the gnual report of rork ooaæ¡rliehed on tbe hyallup ,
Stuck ¿¡rd fbifu Bivora ôurtug tbo 3rear 1944.

lhis rcnl.e; of tbe past Jrear-s operatlon Ls closeLy related
to rork perforaed oa tbe proJeoü ainee its iaaçtlon ta rgr5, ad to
giue you ¡ brief æ,il eoryJ.ete revier of tbe inmeêiete requLreæeats,

it ls ¡ro€esgery to freguentS.y refer to rork perforæod ilurlag the paat
tbÈity years æd to the results atbaíneit througÞ tbeee efforts¡ rrl
tbsreforc direct your eÈtentioa to the follorlag pag.sr

suh:lüod,

F. E. Egs Chief EngS.neer

B. E. thæsæ, Co"ç1¡ltlng Englneer



EISIORIS¿I REITTETT OF IT{TER, æi]l[TY RTVffi, IMPß,OVM{EbTI
Br

R. E. TË01áSOI{, COIISU'LIIñG mGr$EER
JÁUU¿RY T945

The Inter Couuty Biver Improvenent Co¡Enission ras created lg æ
lct of the teglslature at íts 1915 Session, and ças for:aally coastituted
Jmuary 19th,19L4. lhe fi.nal aot of .oDstitution ças a formal agreement
that the pa¡rmeat for the necessary ror1r te_ õc,:rloae should. be on a 60/40
ratio, 6ff, pøryøt by King County al;¿i aV/" by Pieree County.
lhe Co¡mlssion should cousist of the County Contnissioaers of King and
Pierce Counties r¡¡der rhom rcrk ras to be done as deterainod by the aotion
of the Joiat board.

fhe neoeseity of the existance of euch a co""nission resulteê fron
the behavior of lfhite ßíver during tbe flood of l{ovember 15 - 16, t9O6.
It this date drift carried by the Tfhlþ ehoketl its naror and crooked
che¡rnelE in the curs€s through rhieh for ages lt had. beon pouring over
iato the Green, æd for this reeson qulte a Lake had beea creeted in the
lfhite abovo lts dan, this lake rising quíte higb, broke over the dan rith
such a current force that it sarried the dam out and scoured. the ohan¡el
to a cooslilerabj.e clepth, also cutting out a ner ob+r"'el to the lfest,
produoing a grade of 41 fcet per nile for one arrd threo-quarter miLes
çhen it curved. to the soutb, here beoause of the sLope of the ground in a
illstance of about oae and a quarter niles the grade ras roduced to four
feet per nile; 0n this flattened grade the velocity of the current ras
checked e¡x¿l because of the Loss of veloeity a great deposit of rock and
drlft-rood ras fomed eausing the floodratere to fLor to the rlght and. to
tbe left so as to dig out the earth from over I'O0O acres of land.

This uaterlal ras canied dor:a s troam. by tbe force of the flood, I
eonsiderable part of lt being spread out over the valley Laards to the right
and left dorn to the 0ity lilnÍts of laooma, filling a large valLey area
above Sumner rith dçths of eaad and gravel aLong the ner cha¡¿el varylng
from five feet near the nem cha¡¡eL to lees than a foot some d.istence
back fros the ehannel.

Trouble did not ceaae here, the flood tore the ba¡rks of the Puyallçp
River a¡rd carried sllt and drift dcrrr oato the lacoma tideLands.

In lts cours€ along the Puya}lup it tore out tbe brush and grass
that had grorn on the beqks of the ri.ver, leaviag the banks described as
tr!f.

From esrlieet ti¡nes the $hite at a point about tro and balf niles
above the mouth of the csnyoa, Ì¡ad clivlded on some drift accumulation and
a saal} ehanneL of about ffi of the streâB conti.aued tlom bugging elose
under the soutb bæk, cutting a ¡larr€rr and d.eep charuael;



In this chcnnel lt passed oa belor the point at rhicþ the larger cha¡¡reL
turaed to the North in torarcl Greea River antl about one and three quarter
miles beLow that point it turned to the south and p.resentl¡r turnecl-toçardl
the rest rben it sproad out over an old srarry of some 5OO aeres and,
d.ivitling into small streems flored. aiound. the bar¡ksinto tho sreniprfinally
leaving the oram¡r area i.a a number of streans rhich tended to slorly
oombiae into oae streaør rrtrioh eontinued along to a point sone distanoe
belcr Sumner rhere it joined the Rryallup River.

lhls smal.l bre¡ch and the sranp it entered ras horn by the Inttiæs
as rstuck Ríver and Stuck Sræapn.

The Puyallup Yai.ley ras greatly ilanageit by the overflor $epoeit of
sand and gravel sxd the river ba"ks greetL¡r injured by the tearing out
of tbo long grorin roots of vegetation that had protocted ite barrks fron
erosio¡x.

Many persons i¡l Pierce County rere of the opinion that gone act of
the King county co¡missioners had opened the d,oor to this flood. "}s aresult suits çere instituted. against the King county coronissioners.

State $enator Panlhamus rhile urgíag the suits did not ryait their
conoLusions, but irr the L9O7 sessioa of the State tegielature asked state
aid. Thie state aid tas sometbing that ehould granted" had beea stated in
a very full report previously submitted by Geaeral fi. M. Cb,ittenden.

,{s a result the LegisLature epproved a grarrt ia e¡rount of $5orooo,
and authorized, tb.e Goveraor to cppoint a Comission rith authority to
d,isburse the sane3 lhís CoTnmission consieted of T[. E. Paulham¡rs a¡d,
3'. R. '!{hite of Sr¡sner and C. E. jlÍilllams of Fryallup.

IIpon organizing the tomrission secured the serviees of CoI. A.O.
Porell as Engineer, the citizeas of Puycllup anil Srmner a¡d lend oÍners
aloag the rivers added by contributlon $lgrOOO.OO to tho State funcl Eo
that tbe Co¡anission undertook the vork rith a total budget of but $69'000.

the orvaers of Lemct along elde tho river as rolL as the geaeral public
insisted that the ComlÉåion clo tro particuler things, i-o,

!Io. 1-- lhat they straighten the river from Sunrner to Tacoma, Genoral
Chitteneien in his report had. stated tbat by cuttÍ.ng thru ths beads, several.
miles of the distânce betseea Sumner and Taooma çould be saved¡ against
thie ldr PauLhamrs ças vêry definite in his objections claining tbat to
sborten tbe distanoe rould increase the ratc of grade and greatly inerease
the seour arcl that those cuts would create ru b¡¡t¡s thc full length of
tho river rl¡ieh rould. be difficuLt to ÌroLd, to this CoI. Porell agreed,,
b'ut the oleraor ras so strong that ia 19O9 he eut a very !-arror cba¡nel. ,"'
ürenty feet in ridth at the base acrose tro curyes, stating that the river
rould cut it out to a reasonab}e ridth in d.uo time.

In 1914 rhen Professor Roberts took eharge of the nrork under tlre 1915
Statute, he fou¿d the baee ridth of eaoh cut ridened from tO feet to oyor
IrOO0'feet, eausing a great eryensê in his effort to reconstruct and revet
the aer banlE. 1o this d.ate çe do not knoç that the fulI expense resulti-ng
from these trial euts have boen made

ffo. 2-- The d^emand ras( to build a ilríft barrier). lhe iatent of thls
ras that sone t¡pe of be¡rier could. be built behind rhich ell drift ooning
dor¡r the i{-hite River could be coLlectetl and stored,;



CoL PorreLl refused to buiLd such a barrier giviag his reason for
rejection, that the cost çould far exoeed their tota'L aPpropriêtioa,
ancl that it rouLd oiuply create a jalr that rould ultinately breakoutt
just as hacl ha¡rpene<l ffovember 16, L9O6.

The Conmission built a number of plsnk bulkheads to bold the river
in lts eourse æd preveo¡ dgng,erouf¡ bæ.k erosiolt. ?hey aì.so cleared the
river of saags and drift, rhlcb required considerabLe rork.

Fo aid, could be securod, from the 1911 Scesion of tbe Legislaturc
but the 1gI5 Segsion insisted that thc tr¡o eor¡ntiee bea¡ thelr fin costs
and passed. the enabliag aet under rhich the püesent rork has been perforned.

T]re nerly formed Joint Connissíon callod for tftree 1tens3.Às follcrs-

¡Jo. I-- BuiLd a eoncrete rall across the fuIl length of the bld overflor
mouth of the lïhitc.

I[o. 2-- ButltL a clrift ba¡rier to catoh a].1 drift before it rcaches the
mouth of the csnyo¡¡.

No. 3-- Stralghten the river as mueh as possible from Sum¡rer to Taeoma

City lirrits srdl revet the nsr channeL rith coacrete.

Theee matters rere at oace undeütaken by Professor Roberts rdro had
been euploycd by the Co¡onission to direct the rork. 'lfork ças at once
started on a rall or concrete dan L6OO feet lomg, B feet ride at ba6e,
4 feet ride on top æd 14 feet high to be built across tbe onerflor moutb
of Tftrite River at a cost of $.48rO00.0O , in full belief that ths L906
fLood. bad s"cou:r.ed to its final itepth the channeL bed. I

lhe tlrift barrier ras built urder the supervisi.on of lû eryerienced
engineer forrnerly from tbe Ü.S.E.D., at a eost of 86O¡O0O; the ehannel
stiaigUtmlng æd. revettiag ras carried on under bigh pressüror

1o nake a footing under the revetnent flr trees rith butts five ot:
sí;¡ i!¡¡es ia diaureter rere lald dor¡r rlth butts hard up agaiast tbe bank
and the topslald óùt flat, a hear¡r cable ras run longltudinally over tbe
tops of thã branches about 15 feet out, a.nd tied to the branches ìr'ith
f¡eävy galvanized. rire. Tbis çork tas regatdecl by tho publio as beiag as

nearly perfeet as possible, and the comon declaration ¡as :- In one llore
year çe rill bave the river flxed for-ever¡

Âbout Christnis 1917 a fLooct occured, end then the viewers rent out
to see they forrnit ebout 8OO feet of tbe lubura TÍall or Das had been under-
cut some sãven feet, and tbe drift barrier rae batlLy inJured, the great ,,
eoneretc pyremids rb.ieþ bad beoa built to bol.d thø beavy rire brËlê:lld been
undercut ãó tttat tb reäet thea, their cost ren up to $8or0oo. A great part
of the nerLy constructed rovetment bad been undercut ar¡d ras lyi^ll'g out in
the bed of the river; horever rork ras renerwed,, the interestetl parties
believing that the maxiun channel Ecour had. nc occured and the recoastruet-
ion of revetnent ras eontinued energetícally.

In 1g22 a flooil of ¡aodorate lntenslty occsri¡g, resultiag in minor
daraages', it ras then çn¡ounced, that the rlver nor ras surely fixed for gooô.
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Ir 19SS-S4 a flood eessreð rbiøb u¡ðerøat long eèretehea sf, reïs¡å-
tgt, åroppiag tt i¡Èo t&p r$.¡srr eorwal Èägqeæd foe¡b t¡ the ¡rlaøee
*prE æeh beal fa¿l€¿ ia L91? flo€{.

Iånes emilg æ te ðlroeù tàp ro¡ls cf flÉoô eesårEl, deta¡riæd tc
ase r@ek Ëä &s Èase ef all ¡eveårer*t, *rråsisæ 1956 la hare cos¡tisued
Êo u.¡a roe* oaly as a r*ariat, fg thie pur[]sse.

Â f,* i¡stæøes riLl iltrostraÈ€ tha pareipùont scæri.n6 .f tbâ
aèrcr æ €trX bo ãortê¿ lnlr Eeolgta ryaeial rÞEoctÕ



rmms oF BANK slÂBrtrzÂÎror Eltpr¡mo

rru^tring the ¡rears sÍnoe the lnoeption of the Inter Connty 8iv¡r

Iqrrovenent ¡¡¡nerous methods of b¿¡k stabili¿atlon have been en¡rloycd,

eacb ríth a greaÉer or lesser success.

Eacb method ernployed failect or succaêded Ln its purpose ln

proportíoa to its cÞållty to prevent underoutting r*rere the ty¡re of

reîstment enplo¡r,ed to cover tbe slope of the løvee net the medLr¡s Lor

rater otage of tb.e river.

Ilr eaeb instance rhere matorials eøplo¡rect for this puqpos€ üere

ðurable, to ths e¡teat of pretonting erosion, the revetted Lovees on

tbe rlver bar¡ì¿s remaLned intapt for many J@asr and rlrere this sas not

aoaomplishett failure after failure has occurred requiring repJ.aee@ent

at great etpcnEe.

It ras not r¡ntll tb.e co¡retruotion of ltud tount.in Dam o¡ ühito

ßiver that one of tbe pr:lnary eâuses of our dlffiaulty üas reaedicd,

tbat iE FI0OÐ $I{IROL, By ttre ooatrol of extreme flooils in the fbita

Biver, tbe overtoppl¡2g of the river bsrks during peak flood. periocls

couLd be.prcvented, borerrr the one eonßtant unoylag and cquatJ.y

d,estructivc faator remaius tmoheoked, thie is the crosivr stre@. actÍon

rhicb conti-nuee to opera.te at all. etages of strea flor cvcn et tbe

Iovest su@er stage.

Sí"ace the d,ovastating flood of l95g s¡rd õ4 no maJor floods

have occtrred 1a this area, horever our records olearly indica;te a

eoastürt lorerlng of the ehænel floor thn¡out a groater portion of tbe

ríyer channel æd e oorrespondtng buildiag up of the aha¡¡.el floor

at other seetLons.



this soouring aetioa slong the chsnel nglgin neqr the re-

vetred. slopes is and has been our chief oonoern for many years, ad

1f this condll.tion is not corrected it 11L1 resuLt ln tbe destruotion

of the eor.erete slab reretnont rhieh liues tho river banks for many

miles.

&rring tb.e lnitlal congtructlou period of the ehaunel recti-

fioation, the levees on either side of tJre river rere built of the

fine allurrial silt a¡rd sand dretlged from the aerly constructedl chanael,

and conseErentLy these itikes or leloes ar6 r€ry r¡nstable e¡rd offer no

rcsigtsrÀce to the erosive streæ action, e¡tl it ras therefore highly

inparative that *ratêîer tl4to of bæk rovetnent enployed mrst c¡rtenil

fron hlgb flood sttge o¡r th.s Levao dorn to the toe a¡d rell. out into

the chennel lf coqrlete channel aptl bank stabllisatlon ras to be

acooupJ.isbed..

The uso of fir brusb as a mattrees at the toe of the coacretc

recìetaent servod, oYer ê period, of ¡rears br¡t silree this mattress dccaS¡ad

rryicl3.y its ft¡nction as a E@our ¡rreventativc'ras sbort llved, ln faet

rùrerever brusb bae been used to preveub scour, rithin a fsw years

its fuaotton ad such becse nil end. had to be r?laeeit rith a more dura-

ble naterial, l.ikêü1ee tl¡bcr pi$¡g and sheetlng used for this pur?oso

rere short lived, sclðou Lrsting nore than tea or trelve ¡¡eers m'd rftcr
D¡¡merous offorts rere nad.e to eontrol ad prevent th,ís scou¡ing actlon

along the nedit¡n 1oç rater nargln of the river banks by tb.e use of bnrsh,

tlpber æd precast aoncrete bloeks it ras deciited. to usc quarriecl rock.

3ho ïnter-County ßiver Iaprovement organization ln eooperation

rith Plerce County opened. a rock q¡arry tn 1958 aear Orting, rbere



rD relÍ¡titcd quætity of coh¡mar beseJ-tic rock ras loeated, this

lprrry has bcea 1n eoastant operatlon sinoe that time.

Thus far thle rook has provea to be the most successfi:l and,

cconæicaL riprqr uaterial for bank stabill¿ation yot cn¡rloyed, as lt prc-

vents scour due priraarly to tbe rough gurface rbich inðuoes e Eil,ting

in action rather tha¡r scour.

In nr¡¡nerous LoocÈioas rbore floocls conpletely tlestroyed tho

Leveee this rock has been used. to construct Lor dLkes paraLleLiag the

ri.ver chaaael in Erproxinately the sme loeation as the fo¡oer levee.

These rock dikes bave sorved a trro-folrl purpose in that they tend to

preveat the river from mea¡¡dering over the ridened prina:y flooit pJ.ane

end also to induce tbe prcclpltatioa of slIt and sand olrthe side aay

fron, the mai:¡ chryrnel. Observation intticates that over a period of

ycars sone portion of the eroded rlparian læds rill be reoovered.

lnother ¡aethorl of ¡oour preventlon rhieh has been enployedt

cturlng receat Íearsr is the coaetructioa of short rock groins plaeed

along the toe of the reveüoent s1gpe, tbese groins çere buLlt at intor-
varg of a prori-mabely treaty flve feet to thírty f,eet, ertendlag out

into tb streæ trenty feet or nore at ü ¡tè¡€of aþout thirty degrecs

to the git of the cha¡ureI. This methori of scour control tend,s to ¡¡t¡te.:

silt aooum¡latioas, bover¡r fr¡rther stuily and observation rlll bê neosc-

euy to detemine the proper Looation, helght and length of theee

groins before they re çprovecl *É^* eolutioa to the scour action.



rEE PROBT.EU OF RIYEß ÐRTTS S&T åND GIR.A'I¡IEL UOVEUEITT T}¡SOITED.

The aovemæt of tbis elLt a.d gravel is conÈi¡oÂ¡ous at all
sfagee of channel f1or, botng gfeater during flood periods and dlrctnrsh-

iag æ streæ velocitLeE disiaiEh ¡ut nevertheless ooastantly in notion .
ProbaÞly tho nost proaounced, Lllustrrtiou of tbl.e rptLon is i¡

that ¡roa of the aha¡nol bora as the cotmty Ll¡e section This scc-

tloa hes Eince the laceptíon of tbis orgæ.ization been the etræping grorurd,

for ¡ m{or portion of the heavler gravel and sæd rt¡ich has beon carrleil

dorn from the hlgher rock ralled, eqnyor¡s of the river, due to the reduced.

eb.annel gradtent fro¡¡^ forty feet to the nile to four feet at thís point.

Durlr€ the past ïearsr cfforts havc beEn aaåc to Ìeuovo thig burden

of aaterial lay,edt dota ia the rlver chæ¡e1 by dredlglng. thousands of

eubic yarôs of this matoriaL ras d,reilgcd out of the chanael, bmcvcr rithin
tro or tlrroe years the chennel ras tgoin filled to a height ebote tbat

it ras before ðredgiag. ltris clearly iadieates that lf overflor duriag

flood periods LE to be proventsd this matcrla.l mrst be reæorod,.

rt has beea ass@ed tb.at the operatioa of xud rountaån D¡ln

rould ¿s a flood eontrol faetor el.lnLnats th.is gravel movement ln the

river channer belor tbe dæ, but obsorvatioa bas proven othe:rise.
lftrilE no mqjor floods have occurred siace the soastruetlo¿ of the dam,

the síl.tlag aptio¡ ln tbo storage basla lmediatcly above tho dæ is a

problen rrbich reçiree constant atteation.

lo rroid, blocklag up the by-pass tunnel iatdce, it ie necessar¡r

to kcep sluleing tbis síIted. material out of the storagc basin ctorn thru

t'he tun¿el a. d i:rto the rivø ehe'¡¡rer belor the dru rhere it is agrïi.

carried dovn stream ud dro¡rped La loertlons herei:o deaoribed. It ic
obvious fræ this eryerienoe that oycr a Ehort period of ti¡e rc lray



enticipete e constsnt movement of this riyer bo¡ne grave.]. srd srnd

during aL1 stages of stroen flos æ.d that is greatly intensifled,

during flood períod,ee



IilITO¡¡, PLåil OF OPRATIOI FOR 1945

llecossary Maiatenernce Outlineð by Sectiot¡s.

1. BH¡BVålIof $fÐ I(¡RFEY gECfJOfS- 4.84 ulLes in length.

Extond.lng fron Stetiot 0 plus 00 to 255 plus I?.

lbo prevaillng oonilition of the river sþnn'¡6! thn¡out these

üro Eections ie praotiorlly tnilcntical, la that both the rigbt æd

left banks bave beea revstted, rith a eoaorote slab nsy years cince

md for the nost part thir oonereto ¡lab is ir a good statc of repair,

rith the erce¡rtion that at the lmer eðgc rherc lt terulnatcdl on thc

brush mattrees at ertrsoo lor rater stage.

Íhe condition of this decayed and oroded bn¡sh nattrese hae

been tb,e subJect of nr¡sb dlscussioo by your enginee¡B for nany JÞasr

ôue prlaarlly to the f¡ot that this nattress 4e ]sngcr funstions as a

prerrantative to eroslon at the toe of tho eoacrete slab, rhicb if aot

corroeted çiIl soon rcsult ln total loss sd deatruetion both to the s1¡b

and the IEv¡o back of it.
' lhis b¿srrdous ooÍ¡ttition has ¡eocsEitated the ryplio¡tion

a
of quarried rook i:r the fom of short grolas a'd ovsr ooaeidarable ¡rca

a roek blanket to prcvent further losg.

. Durlng the yoar 19rt4 Just elosed, re have placcd, a total of

Llr868 oubie yards of quarrled rlprap rook aLoag the right baak toc

bsg¡nnrnê at the upper temlnus of thls seotion, Statioa â5s pl,us l?

exbending dorm etreæ to Stetiou gO pLus 0O. In perfonnlng this rork

re found thet it rould be iryossble to aalre a contLnuoue çpllcrtlon
of thie rock ia on€ J¡oar, re thercfore goleotecl tbose poÍnts rhi.ch

svldencecl the groatest imedl¡to ha¿arð, keepr¡',g in nlntt the eontlm¡rtion

of this rork during tb ¡ext J¡Bar or until the entlre atrea h¡s boø,



c@p¡.ête¡.y enat thoroughly bLæketerl ritå a heavy appllcetion of thiE

rock.

It is oEtlaateil that there rill be reErired approxlnately

l0rOOO aublo larits of rock to coqrlotely rc*ùti:übe right b¡rk toe thn¡out

these tro sootioae ¿t alr estl;aated oost of $2.55 per eubic yard ln

place or a total of S261500.00.

As prewiously reportacl it rra.s dccltled thrt to rdequateLy

proteot the riglrt bank or nort'h lerree thrqout the¡e tro Eeotlonc, the

Loree eLovation ehouLd be laoreaseil in heigþt to eonfom to the

elevation of the State Eígbray oeeup¡rlng the left hand or south 1evco.

This rork stæted at sürbion 250 plus oo continued d.ora strem to

Station 1O3 plus OO placln8 4Lrg44 eubic yarile of a gravel-clay

mirbure. tbe Los¿ing, traasporting, pracíag erd levellng of tbis

operatioa ras acaorplished at m ayerage oost of $g.gt¡ por cubie yard.

To ooqrlete the rebuilding or raising of tire levee from Station I05 p!.us

0O to St¡tion 4O pLus OO, it is esti"nåted there rr111 be required L6rO0O

aubic fards of tbis ese material at ãn cverrgc aost of 65y' pæ cubio

yail requring an eryenditurc of $IO,4OO.OO.

. lhe eontiruation of thls rork ç111 in aLL probabiLity be ôor¡e

duriag the eì¡lner nonths of this yearr

lhmout these tro sections o¡r tbe lcft be''tc at the toe of the

rEretted coacrete slopo betsoen Strtions 38 plus OO æ,d 240 plue 0O

¿ dlistanoe of 4r7O7 llneal feet, an eeti-r¡ated, reqairement of 2600 cubLc

yardts of quarrierl rook füII be reqnired, at $2.Sg per oubie yardl in ¡rlece

arnounti-u,g to $6, 630.00.

^l, reoap estinated reqnlfornent of theso tro esctione riLl
therefore be as follsrs.



121600 Cub.ic yards of roek anounting to $5Zrl5O.OO
161000 n tr n levee fill It n l0r4oo.0o

Total...a..r........r..... . #42I53O.OO

2. PIryÂLLû'P SECTTOIf--- L.IB rniles in length.

" Extendi:ag from Station 255 plus L7 to $tation 3I7 plus 4O.

During the past yeer we thorougbL¡r revetted the too of the

concrete slab on the right beark beginning at station, 294 prus o0 to

Statlon ?55 plus 00, nith an application of quarried. roeic blanlcet reguir-

ing SrBIB cubÍc ;rards.
: As iadieatod oa the photograph attached horeto this right

ba¡k nor presents a stable eompleted revetment.

îhe left b+nk throughout this seotion being oa the insidc

peripher;r of a large eurve seldom if ever is subjected to eroeive etrem.

aet5.on, for the present e¡rd until. some çeahness develops ao further

revetnent maiatenanee is contemplated on the left betrk.



lhe sroEive rotLo¡ of tbc- gtren alo¡g tbo rtgbt bank

througbort this soation ød the other tro aeotions dora oüreæ ie Euob

thet it rypers û€oosgltry to ooustruet ait cone polnte a ¡erios of

groías orcteniling strea¡urqrd frcn the toe to iloflect tho force of u¡e

eurent ra¡r fro th.oso s€our plckets. Îb rocrbio¡r æd crtent of
thesc groins rill ¡eceeorrily be dletemlned by further etud.y ad obger-

Yatl.on.

5. nOESLf SECfIOtr -- A.I0 nlles iu lengtb

E4ending fræ strtlo¿ 5r? ¡llue rto to gtrtion 456 plus 0o.

ls il.lustrated on tbe attachcd photogrryh rhich ¡as taken

at statio¡ ãt3 pluo oo looklng upstrea, the rivor at this poi.aù nakos

Ê ?cty rbnrpt bonil a¡d it iE ln tùrig trsa tha.t crtc¿slr€ loss by erosLor¡

ras Eugtaiaed durS:ng tbe flood of 195õ.

Pncvious to this frood period the b¡nÞs of the river had

boen revrgtted ritb a coaorste slab and a ballasted bn¡sb aattrcse rt thc
toe of tbe slab¡ honever the bnrsb nattress had deoa¡red and offerEd no



t¡ fair conclitlo¡¡ sorno portions of rî¡ich have besn reyetted rritb eor-

crsto sl.eb, otbors are protooteil rith rock groins.

.f,ll in all this portlon of the ehannel riLl for tho presant

reqnire aarefi¡l observrtion æð should a ooncêntrated erosion oocur

l¡meðíato repair 1111 be medo.

4. DIEû.IIIGER SECTIOI -- 3.57 atles Ln length.

8:rtgnding frrom Stsbion 456 plus OO to Statioa 625 plus OO . .

Solao portious of the rlver ohaanel tbroughout this section have

boen relctted ia past ¡rears rith either a concreto sl¿b or rith a roek

blalkeù, all of rtrieh for the present remaåns 1n a fair state of repair .
Other portions not revetted. a¡rpears to rithstand streæ aptlon rithout

¡drious erosior¡. CarefuL observation rrlll be maintatned and reoessary

repalr made as oocesion demsnds.

DurÍag rooent ]¡ô6¡s nt¡erous efforts have been made to'sceure

aa antomatlc streu gaglng station on the Stuck River to be loeatecl

at or near the King-Plerce County llae. During past ¡¡€ars no tlef,laito

record of streæ discherge hae been doto¡ro.íned 1n th¿¡ù portion of the

river betreen the hrget Sor¡nd Porrer & ligUt Conpæy intake canal

above Buckley and the confluence rith the Prryal lup Biver beLor Sr:mner¡

I¡ es ¡uch as the stree diecharges throughout this seetion of the rlver

ls ¡ffected by the Porer Compæt' s storage basia, it ras founô advÍerble

to eoastruct a streæ gagiog st¿tion,{a thie viciaity. TIe ha'¡o iastituted

s cooperative agreement with the t'. S. GeologicsJ. Survey to construct

an automaÈic strean gaging station. Tbis statlon is nor undor con-

stn¡ction æ.it lE located on the right b¡nl¡ of the Stuck Bivor at I.C.R.I.

StaÉion 622 plus 0O rhieh is çproxlpately three hr¡¡d.red feet dovn stres
fro¡n tbe Sterart Load Cormtï Bridge.



5. æU$Tf LIIfE SECïIOS -- 1.29 nlles la lengtb¡

ExÈending from Statioa 625 plus OO to Station 693 Blus OO o

this Seetlou of the rlver cha¡rnel. ren¿l.lrs in practiealS.y the

eæe condlitlon a,s it has for the past six or eight.$as6r rith one erce¡L-

tion, this being the lnereased.sount of grarel entl sand rhich is con-

stoartly being ctropped by the river as it enters this sectlon rhero the

gradient of the streø fl,atteas out frou,4o feot to the nile to lt feet

to tt¡e nile forul¡.g a netural drmping ground. for the river borae

¡lateri aI.

this problem of grrveL etepoeit æ'd re¡coval ia this section

hes been dlscussed eleemhere in this re¡rort, and may it euffice to say

at this ti¡m this section is under observation a¡d a carefh,l strrdy is
beÍng made to dete:nl,ne rhat procedure ls to bo follsred to rectify
the d.ifflcuLtios eacounter€d,.

6. AUBUEü SECTIOU-- 1.6 mLles in length. '

Extending frcm Stetion 693 plus OO to St¡tion ?BO plue 00 o

trs previously rqrorted this scction is under ooastant observa-

tlon æd sùudics are beiag mado to detornine the loaation a¡d crbe¡rt

of revetaent neoeesary.

Slace the flood of 1953-54 littLc"ùf any ¡latorial chaage

bas ooq¡rreil i.¿ the river oha¡¡rel throughant this soction. Our cross

seotion surveys indicate a eoastaat ¡.orertng of t*re cbannel floor

rhich has coatinued since the Ïfbite River diversion that occuned

In 1906, anit it rould be fun¡rossible to foreegst to rhat d.epth this

ocouring aptloa rí1I lorer the channel. thls srch nay be seid , thet lt
rtltj be neoessary to coastnrot r nr¡mbor of rock grolas Õæg the face



of tb€ Aubun¡ Conarete Ds lf tbls st¡nreture ls to be preserved

€alast 3.ose by erosion.

lho best nethod to persue is to taå.t tbe rdvpnt of a

naJor flsod rùich rr1ll no doubt dEtsnaf.ae tho necegsrr¡r protcetlon

lf æy that rill. be rcquired ct this polat.

' tlsoúore througbout thís section tbe river tturing fo¡acr

yoars has eroded, e rido chæær ovs drieb ths prceeut Etreø, æandcrs

at rill do{ag }lttle if any dæagø, horoær this aree is belng oareftrtrIy

obserc,ed and shoulê æy e-oaceatratod erosigu ocsur rtrieh Elpeêrs

hrørtrdous, l¡ncilide repelrs rlLl be nad,c.



Fn{Àsgi.aI, s?$.fm[E$r

I$1ER-OOUITTY Rl VT8, IUFROVE}áENT

FOR

0c1CIBEF- L944

IÏEU EKPE¡IDTIcRE ETPñIDTTURE ETPETTDTmRE
TREìI.IOTIS MNTES OÛÐBER & FoV Ist.

olalaaaaaaaaaaaaaaaaaaaalaaaaaaaaaaaaaaaaaaaaaaaaaaaa.aaaaaaaaaaoaa¡alaalaaaaaaaaaaaa

Officc
Engineeríag
Placiag Bock
Eauling Roek
Équipment Maintensree
Iaguranoe.
quarry Operations
ü.s.G.9.
CroEs Sectioa of Rlvers
Gas and Oil
SdiscL. Labor
Gravel Ear¡t
fnch¡strial Iasuræee

lota.l

BIIDGEl

1944

Expended to Oot Ist,
Balance Oet. Ist

E4pended 0ctober 1944

Bal'ance Xovember Iet.

$?9rBzg.B?

PIERCE MUHIY

*¿orgoo.oo

16, el4.40

$ 4rz8s.60

IO2. e5

* 4,rgg.g5

$ t rz1g.5r
6r44.6.77
g r3Tl .43

24, 4?9.O2
1, L55.79

96.97
g ,677.82

Iæ.14
'447.O0
225.50
84.09

25rgg6.1g
21Q'06

$ 18ã. g1

5e5,OO
ET2.4A
465.OL

5¿.OO

823.40

46.50
30.00

126.49
55.O0

$ 21479.73

KNqG æÛN1Y

$69rloo.oo

63,662.49

$ 41437.61

2,376.46

$ zr061.05

# rrgg6.24
6r77L.77
g,749.8ð

24r8g4.Og
1r197.79

g 6.97 l
10r 401.2e

Læ.14
&47.OO
27L.94
114.09

26rL22.A2
273.06

$Bz, s55.60

10t¿r

SBB' Soo.oo

?9, B?6.89

S Br7a5.lt

2,4T9.7L

$ 6r ze4.4o



TI{TER COTI{ÎY RIVER IIæROVEIÍEHT

Supervisíoo¡ r . .. . o . .. ... .. .. ..f
Steg]... . a o. .... .... ..... .. ? . ..
l¡{iso1. suppLies.!. r.......t...
Dri1lgrS...... o...............
Industria]. Insurance.. r. . .....

0c10Bt8 quÂRRT OPffi.ÀrIoSS

150.00
6?.85

7.65
598.OO
47.36

PUTÂLLUP RIIMR, IMFRO TEUE¡Ùf

Clgrkt........... r...... o.....$
Supervieiollo......... ¡. !......
ShoygL op€rator.............t..
Tfgtchmgn..... r. o. o... o o..... r.
Låoraaar..a. a.a....... o. o... o

MiEol. supp1i99...............
Gaso}ing.a........¡...........
Industrial Insurano(t... .......

0cÐBm

$ Bzo.T6

1.534.90

îotaL cost..... .. ... .. . ..3. '.. I"020.?6

TotaL

Equipment rentaL

QTÆRY

rTlER, MUÑ Y BITSR T}IPROTIEITIENT

PEf.&,tuP RTlrER, T}ÍIæOVBß}TT

TotaI

TI{188. C1]T}T1Y RTVER TMPP.OTEMBïI

PI]-TALLIIP RI'iER. I!}R,OVM¿ENT

Totat

$ 9õ4.9O

Eguipneat Reqtal.........r.... 4OO.OO

rotal cost. . t . . . . . . . . . . . . . . . . .S1, 554.90

u7u.Tti

L50.o0

50.o0
¿55.00
llB.40
155.00
185,OO

5.15
56.55
õo.00

1þ $0V. Lst.

*lar7oB.ô7

L61374.4L

$ag,143.08

1O l{0Y.lst.

1614õ6 Cu. Yds.

2L,O7g e ñ

*e5rg6z.*z $zrzo5.4z

ROCK ruf, ü þ TOTBüBER

PRguroug lnrmïs ocloBER

16112O Cu. Yds. 516 Cu. Tds.

ms? BrLå$4

FREVIOUS }ÐFTB

$lt, a9?.91

14 o59.51

20rCI9L It Iro48 gâ

361151 Cu Yds. 1.1364 Cu Yds. 871515 Cu.Tds.



FII{.å$CTåL STá"ffiME¡TT FCIR TEE

Iü?ER. æUTTY RIVM, IMPROVEIÍBT TUR ÑOTæBffi. 1944

I?EÛ[ E(PE}IDISURM ETPåTDII1]RE EIPE$DIIT]RE
mswouS rc$rns üovnúBm, 10 DECsEm l.st

aaraaaaaaaaalaaataaoa¡aaaaaaaalolalaaaaa¡aataoaaaaaaaoaaaalaaoaaaaaaaaaaaaaaaaaaaaaaaaa

0ffiee
Engíneeriug
Placlng Êock
Eaullag Roek
Eçlpnent tai.ntanæae
Insuranee
Quarry Operationa
u.s. G.s.
CrosE Seetion of Bivers
Gasoline and 0ll
Mi.Esl.. Laþor
Cheeker oa Goveraent Gravcl fiaul
Gravel Haul to RiYer Levee
Industrial, Ineurece

lotal

BUDGET

1944

@enditure to l{ov.lst.

Ba}a¡ae Sov lst.
E:çenditure fovember

Balanoe Deoember Lst.

S ireso.z4
6r77L.77
g, 749. 85

24rBg4.Oõ
11197.?g

96.97
Lor40¡..22

Iæ.14
447.00
27L.84
LL4.æ

26rL22.62
27 o6

$Bzr g55.60

PIERCE æUTTT

åeorEoo.oo

16,3L6.65

$ 4rrgg.gg

2.409 .18

$ L, z?+.1.?

$ rz7.o5
225.OO
549.50

Lr747.4L
4.73

627.11
7L.14

õ7.50

40.44

s 5r42g.BB

KI$G corïHtï

$68, roo.oo

66,O39.95

$ a,06r.o5

l_,o20.70

$ tro4o.g5

Ç zrazs.zg
6rgg6.7?

1Ð, egCI.5õ
2,6r64L.44
I, 192.52

g6.g?
11, OZg.35

æo.28
447.OO
27L.94
I14.09

_ 57.50
lg:rL22.62

s¡5.50

$86r zss.4g

MTâLTSG

*BBr 600.oo

921555.60

$ 6ra44.4o

5r4æ.gg

$ ?,814.5?



ITTER. @ÛTTY AÍVER TIUPROïMIEùTÎ

Supervísiorl....r r.. o..... ...{|
Po¡dgf... o... r...... r...... r
Hi,sgl. Supplies.... r.... r. r.
Dril,Iers.... r. o..r 1..... ....
dlgrk.Òa.. r r r. r. rr o.... r r ¡¡.
industriaL lnsuraoce... I o. o.

soTrffi{Bæ QtÆRy oPEn.årIo$

200.oo
æ.o2
2.09

361.00
96.00
æ.00

PUÍ.âLLÛP RTTB, IUFAOVEffiNT

CLgrk........ o......r.......$
Supervislotr...t r. o...... Ò.. o

Shove1 Operator. o .. .. . o. . . ..
Ïfatcbman... o..... r, o.... r...
Labofa.o....... .....¡¡ r ¡ o i ¡o
Gagoliag.. o.. r. r. o oo ¡... r...
Iadustrial, lasurgoê... r .....

¡nYg¡cnER.

$ Tgr.Lt

1.65?.gg

tzr455.CIo $ær688.0g

Eqeipment Rental

Tot41.............r.........$ ?97.11 lotal..o.. or.............o..Ê 1165?.89

Tot41........ r..... r.......a$ 647.1.1

150.00

quÆRr æsÎ Båt¡¡rgE

FiRgwoûs !rct{18
\

rNru. eûlfw Rrïæ, rupRo,,EMHMr ûL2r768.67

PUyâLtTlp RI.íER IUR0TEMm,TT 15r374.4L

Total êær l*s.og

Roffi frKE[T 1þ DECãíBR 1944

}RË'\¡10US ¡ÐìI?HS

nI?ER mwly Rrr¡E rlrpmvBEt{T 161456 c.y.

PUYåLLT'P RITER. IUPRO'\fE[ffi{r 21,079 C.Y.

fotal 57r515 g.Y.

Pierce Co Rcl Digt l. L17 C.l.

Iotal. . . r r . . . r . . . . . . . . . . . . ..$ 1, 267 .8g

Equipnent Rental..!o........' 4OOTOO

$ot¡îerBm,

1, e6g c.Y.

3r18O t.Y.

4r&g c.Y.

?1C.Y.

5,0.oo
125.00
,449.60
¡.55.OO
100.00
672.W
46.29

It DEC.lst.

$larses.?o

LT,A22.gO

tO DEC. lst.
L7 rl}4 c.T

241269 C.Y.

41196õ C.Yô

_ lgg c.T.

42rOgg C.ToTotal Rook Quarlted 57,632 C.Í. 41457 C.Y.



DEt@Bm QU-¡üRY COST

.&
OPþRITTOM

Ï$TER æI'ITTY R'INTEB II{}ROVEME$Î
Su¡lervisiotL¡rr r r or ¡,......$ 15O.OO

To,tal................ ......f I50.00

150.00Equipment RøtaL.. r.. r. o..

fot41.......r.. Ò..o.......$ 3OO.OO

- aridRRT 00sr BÂLjltfcE

Fm,EïIOitS ìm$fr6

rlIrER æusly RTTER llfpvaoyElüfiNr $13,565.?8

rTIY¡¡,tüp Rllffi. IllpR0IrB,GlT? I,l ra22.æ

Total ssr5B8.Og

ROCX Tåi(Et{ f0 DEÛTMBR, 51st,1944

PR.ETãOUS WF1T6

IIÍTER c0U$1Y BIlrEe.. rumïEMENt ¡,tr$þå Gr Ír
ptYJLtIip a,rvEB I¡{pm"iEMENl 241259 C;t.

-

lotat 411965 C.Y.

Pierco County Rd, Dist 1. 1õB C.:.

?otaL röek gnarried 42r10L C.T.

Tota1.................... * 1r¿e5.gz

400.00Equipmmt Rental... o ¡.....
lot¿L.. o o . .. .. . r. ........ ..$ lrggg.g?

PTff¡ILTIP RT\TER I¡M,OTMTæ.T
Supervision..., o r.........$
$bovel Operator.. r. o . e. r r.Drillerg.............. ¡...
ïfatchry'...... r....... r. r.
taborr( cù.eeker).. o... .. r..
Pordgrt. o... 1t...... 1r....
Gasoliac..... o... o o o......
Industrial Iaguræ.ce.. ....

DECEþIBER

$ õoo.oo

I,BB5.B?

$errB3.8? 952,?7L.96

DETEñIBER

540 C.Y.

?; ô64 CJ.

117.50
1t50-80
260.4'o
156.OO
168.0û

25.24
268.85
58.59

10 DECtMBES 3Lst.

sr5rg65.?g

18, 906. L7

10 DEÛEIIBER 31et.

l.81247 C.Í.

2619?3 e.T.

3r2O4 ç.Y. 45rl7O C.l.

Lg8 c.l.

3,204 c.T. 45,5OB C.Y.



fotaL. $141826.17

Equipnerlt Rcata1 $hovel 4TOBO.OO
Eguiprnent Rental Corryressor & Ðrilling Equip.

QUåüRY
æST .liÍD PRODUCfIOT FOR TEß.

L9,44

PU'TåLLÏ}P RIYE8,
IiI]ROvEtffi{l

TTHú

Clerk
Supervisioa
DrilL Steol
Powcler and Caps
ìÍiscI. supplies
Gasoline 

"a¿ 
Oil

Industrlal Iasurêace
Driltere ( ta¡or)
Shovel Oporators
Tfatchman
Labor (cheoker)
Labor (other)

It{?ER-COûSrY
R["rrm. I]IFA.OVEMENT

$ lrsoo.oo
680.84

11 535.61
77.67

L05.1?
51467.L4
2r 619.55

zo4.4L
2'-1.44

9lzr als.zg

$ tlz.gz
52.65

655.e6

Shovcl (Koebring)
Àir Coryressor f,L
.å,Ír Coryressor .f,e

Dril.Ling Eqúipnent

$ õ9O.OO
LTç32.27

466.17
198.64

¿,110.0r
200.54

31267,55
grzLL.TO
1,6B0.gg
1.r 668.40

$1r4o6. L?

m?tI,

* 590.@
3rL32,.27

680.84
lrggg.?g

?76.3L
2,11.0.01.

305.66
8r 754.69
5, gõ1.25
1,680,89
1,972.91

27.44

Ç27,O41.96

4rOg0
¡..650

1õ9,'r .

45rg06 Gr¡bia yards

sLr406.1?
117.57
52.65

655. ?6

00
oo

a

aI,650.O0

Tot¿l Quarry Cost $rar9o6.17 $Iõ,965.28 *BzrTTL.gS

üuÈ& nssr osÈ1É¡¿Ei i:c;

DfTì¡.¡.Î 1 TTD I' TÌMfÛYdtLUP RIVÏR I}TTER,-COUI{1Y
IMIIROYEIIBTT RTYER, IUFAO'TI:HúBIT tof¡u.

Rock takea dr:rieg 1944 261923 cur¡ic yardls LBTZ4T eubic yarils 4S'I?O oubieyards

Pieroe Corrnty Roatl Dist. #L

TotaI

^Ðverage cost por cubic yard to quamy and Loar. o o . . . .. . .$0.?zõ

EQtrpuH{T uå.Tr{fgifÆTcB ocsÏ IOR 1e44

PÛY¡ILUP RIV'ER IXTM,-COÛN1Y
ïMlq,olr$dmïT RïVffi I]13R01æ81{T 1ÐÎ¡L

TotaL $ti+oo.rz $ zes.zB $zr 19l.45



FIS¡$0I.Å¿ S?åEmtiENf FOB

TtrlER æüTTY RIVffi. I!f,PROqEMEI{f FOR DECE}tsER, 1.944

IgEU

offior * 2ro2,3.æ
&rgiaoeriag 91996.77
Plaeing Boek LO,299,59
Eauling Sock 26r64L.44
Eguipnsnt M¿intcnance 1rL92.52
Insuranoe 96.97
Quarry Operation 111028.59
U.S.ç.S. ZOO.Z8
Cross Section of Rlvers &7.OO
Gae and Oil ?7]'.84
MLsel.. tabor 114.Og

* Chedrer on .årny Gravel ËauL 57.50
GraveL fiar¡l to Biver Levce 26rL22.62
Industris¿ Insuranec õ15.50

lotal SgSr zgs.4g

BI'DGEî FIERCE OUNTT KIUG MIT$TY !0f/U;

f68rloo.oo $g8r600.00

67r059.65 5.49

EPEITÐITURES
rRElEoûs ìÐt{1HS

faorãoo.oo

18,725.83

* Lrzr4.LT

1r454.06

EKPETDIfi'RES
DECMBN

trPMTDTTURES
1t DECruBER 61st.

* z4g.TL
500.60
167.40
BOL.66
2]..6.47

224.60

Tg.g2

l_00.0o

2L.74

$2, g6l.go

S rro4o.B5

927.74

þ zr273.OQ
7 1497.87

I 01466.79
27,&2,9O
lr4Og.gg

g6.g?
l1r0¿8.5õ

424.99
447.00
361¿76
I14.09
L57.50

26rL22.62
3q5.24

$88,147.28

1944

Erpcaditures to Dec.let,

Balæce Doeæber lst.
Erpentted Deeember

Balaneo Dec. 31st.

t zrgl4,5¿

2r 561.90

$ 3{t0.l1 I 11¿.61 t 4s2.7?,

x Thls itæ is salary of checker rhom is rocordirg cubic yards of graveL takea from
Inter tounty Rivor ftnprovænt stock pile at Dieringer æ.d solcl, to the Àuburn Eol.ciing
& Reconsignnent Poiat. Âuburn, ffash.


